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ABSTRACT 
There are various types of recognition available that are face recognition, digit 
recognition and many more. Various techniques used to recognize pattern such as 
Neural Network (NN), Genetic Algorithm (GA) and others. This project focuses on 
isolated digit recognition using GA as the recognition technique. The objective of the 
project is to determine the best performance rate between two types of images that 
are 16 x 16 images and 32 x 32 images with different type of encoding scheme and 
crossover rate and also to determine the best crossover rates between 0.6,0.7 and O.S. 
The project is based on a series of experiments that compare performance rate to 
recognize digit using GA. There are three sources of data involved in the project that 
are using MNIST database, USPS database and researcher's own data. The data will 
be in a form of bitmap pictures with 16 x 16 images and 32 x 32 images. In the 
algorithm, two types of encoding scheme used that are binary encoding and 
permutation encoding. The type of crossover used is one-point crossover with 
multiple rates that are 0.6, 0.7 and 0.8 and the type mutation used is inversion with 
the rate of 0.01. There are four types of experiment that have been conducted. Firstly, 
16 x 16 images represented in binary encoding with different crossover rates. 
Secondly, 16 x 16 images represented in permutation encoding with different 
crossover rates. Thirdly, 32 x 32 images represented in binary encoding with 
different crossover rates. Lastly, 32 x 32 images represented in permutation encodmg 
with different crossover rates. From the experiment made, it was showed that the best 
performance to recognize a digit is S hours and 41 minutes for 16 x 16 images using 
binary encoding and 0.7 crossover rate. The best crossover rate among the three rates 
that is being tested is 0.7. The result of this research shows that the performance rate 
can be improved so that it can be implemented in various field. 
Vlll 
TABLE OF CONTENT 
ACKNOWLEDGEMENTS iiii 
TABLE OF CONTENT iv 
LISTOFTABLES vi 
LIST OF FIGURES vii 
ABSTRACT viii 
CHAPTER 1 
INTRODUCTION 
1.0) Background of the Problem 
1.1) Problem Statement 2 
1.2) Project Type 3 
1.3) Aim of the Research 3 
1.4) Objectives of the Project 4 
1.5) Scope of the Project 4 
1.6) Significance of tiie Research 4 
1.7) Deliverables 5 
1.8) Summary 5 
CHAPTER 2 7 
LITERATURE REVIEW 7 
2.0) Pattern Recognition 7 
2.0.1) What is Pattern Recognition 7 
2.0.2) Types of Pattern Recognition 8 
2.0.2.1) Character Recognition 8 
2.0.2.2) Speech Recognition 9 
2.0.2.3) Image Recognition 10 
2.0.3) Application of Pattern Recognition 11 
2.1) Digit Recognition 11 
2.1.1) Technique used 12 
2.1.1.1) Neural Network (NN) 12 
2.1.1.2) Genetic Algorithm (GA) 13 
2.1.1.3) Decision-tree 13 
2.1.1.4) Hidden Markov Model (HMM) 14 
2.1.2)Purpose of Digit Recognition 15 
2.2) Genetic Algorithm (GA) 16 
2.2.1) Definition 16 
2.2.2) Steps in GA 16 
2.2.2.1) Initialize Population 19 
2.2.2.2) Evaluate the Chromosome of Fitness 22 
2.2.2.3) Selection 23 
2.2.2.4) Reproduction 24 
2.2.3) Type of Picture 26 
2.3) Summary 28 
CHAPTER 3 29 
METHODOLOGY 29 
3.0) Introduction 29 
3.1) Project Overview 31 
IV 
3.2) Knowledge Acquisition 31 
3.2.1) Literature Research 32 
3.2.2) Literature Review 32 
3.2.3) Data Collection 33 
3.3) Project Planning 34 
3.3.1) Research Model 34 
3.3.2) Work Breakdown Structure 36 
3.4) System Development 36 
3.4.1) Process Data 37 
3.4.1.1) 16 X 16 images 37 
3.4.1.2) 32 X 32 images 42 
3.4.2) Project Design 48 
3.5) System Testing 51 
3.6)Result 52 
3.7) Summary 52 
CHAPTER 4 53 
RESULT AND ANALYSIS OF DATA 53 
4.0) Discussion 53 
4.0.1) Experiment 1 53 
4.0.2) Experiment 2 55 
4.0.3) Experiment 3 56 
4.0.4) Experiment 4 58 
4.1)Comparison between experiment 59 
4.1.1) Experiment 1 and experiment 3 59 
4.1.2) Experiment 2 and experiment 4 60 
4.1.3) Experiment 1 and experiment 2 60 
4.1.4) Experiment 3 and experiment 4 61 
4.2) Summary 61 
CHAPTER 5 62 
CONCLUSION AND RECOMMENDATION 62 
5.0) Conclusion 62 
5.1) Limitation 63 
5.2) Recommendation 63 
5.3) Summary 64 
REFERENCES 65 
APPENDICES 
